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15 PASTE APPLICATOR 
[Abstract] 

PURPOSE: To provide a paste applicator capable of easily confirming the 
cross section shape and cross section area of a pattern drawn on a 
20 substrate successively after the paste pattern is drawn and formed on the 
substrate, thereby efficiently controlling the quality and largely contributing 
to the improvement of productivity. 

CONSTITUTION: This paste applicator is constituted so as to display the 
cross section shape and cross section area of the pattern on a monitor 16 
25 by measuring the height of the surface of the substrate 7 by an optical range 

i 



finder 3 after forming the paste pattern and calculating the coating height 
and width of the drawn pattern by using the measured data. 
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[Claim(s)] 
[Claim 1] 

A paste applicator that is positioned on a table in order to be 
opposed to a paste discharge port of a nozzle, changes the relative position 
5 relation between the nozzle and the substrate while discharging paste filled 
in a paste syringe from the discharge port onto the substrate, and draws a 
paste pattern having a desired shape on the substrate, the paste applicator 
comprising: 

a measurement unit for measuring a facing interval between the 
10 paste discharge port of the nozzle and the surface of the substrate; 

a moving unit for moving the measurement unit and the substrate 
relatively to each other along the surface of the substrate; and 

a cross section acquisition unit for calculating the drawing height 
and the drawing width of the pattern which has been already drawn by using 
15 measured data of the measurement unit with respect the relative movement. 
[Claim 2] 

The paste applicator of claim 1, further comprising: 

a correction unit for correcting data by removing the tilt of the 

surface of the substrate which is obtained by the cross section acquisition 
20 unit comparing and operating measured data of both points of time of 

measurement initiation and measurement termination. 

[Claim 3] 

The paste applicator of claim 2, wherein the cross section 
acquisition unit obtains the drawing width of a paste pattern which has been 
25 already drawn by the distance between two measurement points which zero- 



cross from the measured data corrected by the correction unit. 
[Claim 4] 

The paste applicator of claim 2, wherein the cross section 
acquisition unit obtains the drawing height of the paste pattern which has 
5 been already drawn by sequentially comparing the measured data corrected 
by the correction unit. 
[Claim 5] 

The paste applicator of claim 2, wherein the cross section 
acquisition unit obtains an outline approximate to the cross section shape 
10 of the paste pattern which has been already drawn by arranging the 
measured data corrected by the correction unit by time series, and an 
outline display unit for displaying the outline on a monitor is provided. 
[Claim 6] 

The paste applicator of claim 1 or claim 2, wherein the cross section 
15 acquisition unit includes an abnormality determining unit for determining 
whether or not at least one of the drawing width, the drawing height and the 
cross section area of the paste pattern which has been already drawn falls 
within an allowable range, and an abnormality processing unit for 
processing an abnormality when it is determined that the drawing width, the 
20 drawing height or the cross section area is deviated from the allowable 
range. 
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[Title of the Invention] 

PASTE APPLICATOR 

[Detailed Description of the Invention] 

[Field of the invention] 

5 The present invention relates to a paste applicator for drawing a 

paste pattern having a desired shape on a substrate by discharging paste 
from a nozzle to the substrate positioned onto a table and moving the 
substrate and the nozzle relatively to each other, and particularly, to a paste 
applicator which is very appropriate for management of the cross section 

10 shape and cross section area of a paste pattern which has been already 
drawn. 

[Description of the Prior Art] 

In Japanese Laid Open Publication No. 2-52742, disclosed is one 
example of a paste applicator using a discharge drawing technology by 

15 which paste is drawn to form a desired pattern on a substrate by facing the 
substrate positioned on a table to a nozzle fixed to a front end of a paste 
syringe for storing the paste, moving at least one of the nozzle and the 
substrate in a horizontal direction to thereby change their relative position 
relation while discharging the paste from a paste discharge port of the 

20 nozzle. 

Such a paste applicator forms a desired resistance paste pattern on 
an insulation substrate used as the substrate by discharging resistance 
paste from the paste discharge port at the front end of the nozzle to the 
insulation substrate. 
25 [Problem(s) to be Solved by the Invention] 



In the above-described paste applicator, it is not checked whether or 
not a paste pattern which has been already drawn has a desired cross 
section, and a problem of ununiformity of the cross section area is not 
particularly mentioned. However, when a resistance paste pattern is drawn, 

5 the ununiformity of the cross section area becomes ununiformity of a 
resistance value. In addition, when a sealant is drawn on a glass substrate 
of a liquid crystal display device, the ununiformity of actual cross section 
shape may cause lack of the sealant or a display defect. 

Therefore, it is an object of the present invention to provide a paste 

10 applicator capable of simply checking the cross section shape or the cross 
section area of a paste pattern drawn on a substrate, and of performing 
efficient quality control. 
[Means for Solving the Problem] 

In order to obtain the object, a paste applicator that is positioned on 

15 a table in order to be opposed to a paste discharge port of a nozzle, changes 
the relative position relation between the nozzle and the substrate while 
discharging paste filled in a paste syringe from the discharge port onto the 
substrate, and draws a paste pattern having a desired shape on the 
substrate, the paste applicator includes : a measurement unit for measuring 

20 a facing interval between the paste discharge port of the nozzle and the 
surface of the substrate; a moving unit for relatively moving the 
measurement unit and the substrate along the surface of the substrate; and 
a cross section acquisition unit for calculating the drawing height and the 
drawing width of the pattern which has been completely drawn by using 

25 measured data of the measurement unit with respect the relative movement. 



Since the measurement unit measures the facing interval between 
the paste discharge port of the nozzle and the substrate surface, height 
compensation of the nozzle or the like can be performed when a paste 
pattern is formed with the measured data. However, after the paste pattern is 

5 formed, by operating the measured data of the measurement unit, the 
drawing height or the drawing width of the pattern which has been already 
drawn can be obtained. Accordingly, if the drawing height or the drawing 
width is compared with a set allowable value, it can be easily determined 
whether the paste pattern which has been already drawn can be allowed or 

10 not. In addition, if the drawing height or the drawing width is obtained, the 
cross section shape or the cross section area of the pattern which has been 
already drawn can be easily obtained. 
[Embodiment of the Invention] 

Hereinafter, reference will now be made in detail to the preferred 

15 embodiment of the present invention, examples of which are illustrated in 
the accompanying drawings. 

Figure 1 is a schematic perspective view illustrating one embodiment 
of a paste applicator in accordance with the present invention, wherein 
reference numeral 1 is a nozzle, 2 is a paste syringe, 3 is an optical range 

20 finder, 4 is a Z-axis table, 5 is an X-axis table, 6 is a Y-axis table, 7 is a 
substrate, 8 is a 6 -axis table, 9 is a mounting unit, 10 is a Z-axis table 
supporter, 11a is an image recognition camera, 11b is a lens barrel of the 
image recognition camera 11a, 12 is a nozzle supporting unit, 13 is an 
absorption base of the substrate 7, 14 is a control unit, 15a through 15c are 

25 servo motors, 16 is a monitor, and 17 is a keyboard. 
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As shown in the drawing, an X-axis table 5 is fixed to a mounting unit 
9 and a Y-axis table 6 to be movable in the X-axis direction is mounted on 
the X-axis table 5. A 6 -axis table 8 to be movable in the Y-axis direction and 
to be rotatable is mounted on the Y-axis table 6. An absorption base 13 is 

5 fixed onto the 6 -axis table 8. A substrate 7 is absorbed onto the absorption 
base 13, for example, such that sides of the substrate 7 can be parallel to X 
and Y axes, respectively. 

The substrate 7 mounted on the absorption base 13 can be moved in 
axial directions of X and Y according to the control and driving of a control 

io unit 14. That is, if a servo motor 15b is driven by the control unit 14, the Y- 
axis table 6 is moved in the X-axis direction and the substrate 7 is moved in 
the X-axis direction. If a servo motor 15C is driven, the 8 -axis table 8 is 
moved in the Y-axis direction and the substrate 7 is moved in the Y-axis 
direction. Accordingly, if the Y-axis table 6 and the 6 -axis table 8 are 

is respectively moved as much as a certain distance by the control unit 14, the 
substrate 7 is moved within a plane parallel to the mounting unit 9 in a 
certain direction as much as a certain distance. In addition, the 0 -axis table 
8 can be rotated as much as a certain amount toward the 8 direction from its 
center position by a servo motor 15d as shown in Figure 4. 

20 In addition, a Z-axis table supporter 10 is installed on the mounting 

unit 9, and the Z-axis table 4 is installed to be movable in the Z-axis direction 
at the Z axis table 4. The nozzle 1, the paste syringe 2 and an optical range 
finder 3 are positioned on the Z-axis table 4. The control and driving of the Z- 
axis table 4 in the Z-axis direction is performed by the control unit 14. That is, 

25 if the servo motor 15a is driven by the control unit 14, the Z-axis table 4 is 
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moved in the Z-axis direction, whereby the nozzle 1, the paste syringe 2, and 
the optical range finder 3 are moved in the Z-axis direction. In addition, 
though the nozzle 1 is installed at the front end of the paste syringe 2, the 
nozzle 1 is slightly separated from the lower end of the paste syringe 2 
5 through the nozzle supporting unit 12 provided with a connection unit. 

The optical range finder 3 measures the distance between the paste 
discharge port which is the front end (lower end) of the nozzle 1, and the 
surface of the substrate 7 according to a non-conjunction triangulation 
method. 

10 That is, as shown in Figure 2, a lower portion of the optical range 

finder 3 is cut by a triangular shape. A light emitting device is installed at 
one of two inclines opposite to this cut portion, and a light receiving device 
is installed on the other incline. The nozzle supporting unit 12 is installed at 
the front end of the paste syringe 2 and extends to the lower part of the cut 

15 portion. The nozzle 1 is installed at the underside of the front end portion. 
The light emitting device installed at the cut portion of the optical range 
finder 3 irradiates near and underneath the paste discharge port as shown in 
a one-dot chain line, and the light receiving device receives light reflected 
therefrom. If the distance between the paste discharge port of the nozzle 1 

20 and the substrate 7 (refer to Figure 1) disposed at the lower part of the 
discharge port falls within a predetermined range, in order that the light from 
the light emitting device is received by the light receiving device, the 
position relation between the nozzle 1 and the optical range finder 3 has 
been set. If the distance between the paste discharge port of the nozzle 1 

25 and the substrate 7 is changed, an irradiation point (hereinafter, referred to 

9 



as "measurement point") on the substrate 7 of the light from the light 
emitting device is changed. Accordingly, the light-receiving condition in the 
light receiving device changes, and the distance between the paste 
discharge port of the nozzle 1 and the substrate 7 can be measured. 
5 As described later, when the substrate 7 moves in the direction of X 

and Y axes and forms a paste pattern, if an irradiation point (hereinafter, 
referred to as "measurement point") on the substrate 7of the light from the 
light emitting device crosses the pattern which has already been formed, an 
error occurs as much as the thickness of the paste pattern in a measured 
10 value of the distance between the paste discharge port of the nozzle 1 and 
the surface of the substrate 7 by the optical range finder 3. In order that the 
measurement point does not cross the paste pattern as much as possible, a 
position deviated from a paste drop point (hereinafter, referred to as 
"drawing point") from the nozzle 1 onto the substrate 7 with respect to X and 
15 Y axes is set to be the measurement point. 

Figure 3 illustrates as the vertical plane, the relation between a 
measurement range (MR) of the optical range finder 3 and the installation 
position of the nozzle 1. As illustrated therein, the paste discharge port of 
the front end of the nozzle 1 is disposed between the center (C) and the 
20 upper limit (U) of the measurement range (MR) of the optical range finder 3. 
If the substrate 7 on which the paste pattern (PP) is drawn is provided to be 
lower than the paste discharge port and higher than the lowest limit (L) of 
the measurement range (MR), the height position of the surface of the 
substrate 7 near and underneath the nozzle 1 can be measured in non- 
25 contact by the optical range finder 3 on the basis of the nozzle 1. 



In addition, if the paste in the paste syringe 2 is used up, the nozzle 
is changed. At this time, though the nozzle 1 is installed such that the 
drawing point corresponds to a certain setup point of the substrate 7 on 
which the paste is drawn, the nozzle 1 may be differently located before and 

5 after the nozzle change because of ununiformity of installation accuracy of 
the nozzle 1 or the like. However, as illustrated in Figure 2, when the drawing 
point falls within a preset allowable range (A X and A Y), it is assumed that 
the nozzle 1 is normally installed. Here, A X is the width in the X-axis 
direction of the allowable range, and A Y is the width in the Y-axis direction 

10 thereof. 

The control unit 14 drives the servo motors 15a, 15b and 15c or the 
servo motor 15d for rotating the 9 axis table (refer to Figure 4) if data is 
supplied from the optical range finder 3 or an image recognition camera 11a. 
In addition, from encoders installed at the servo motors, the control unit 14 

15 receives data with respect to a driving condition of each motor as feedback. 

If the substrate 7 having a rectangular shape is laid on the 
absorption base 13, the absorption base 13 vacuum-absorbs and fixes the 
substrate 7. By rotating the 6 -axis table 8, sides of the substrate 7 are 
parallel to the X and Y axes, respectively. Then, the servo motor 15a is 

20 driven and controlled on the basis of a result of measurement of the optical 
range finder 3, so that the Z-axis table 4 is moved downwardly and the 
nozzle 1 above the substrate 7 descends until the distance between the 
paste discharge port of the nozzle 1 and the surface of the substrate 7 turns 
into a predetermined distance. 

25 Thereafter, the paste supplied via the nozzle supporting unit 12 from 



the paste syringe 2 is discharged onto the substrate 7 from the paste 
discharge port of the nozzle 1. In addition, the Y-axis table 6 and the 0 -axis 
table 8 are appropriately moved by the driving and controlling of the servo 
motors 15b and 15c. Thus, the paste is drawn to form a desired pattern on 

5 the substrate 7. Since the paste pattern desired to be formed can be 
converted into the distance of axial directions of X and Y, if data for forming 
the desired pattern is inputted by a keyboard 17, the control unit 14 converts 
the data into the number of pulses given to the servo motors 15b and 15c to 
thereby output a command, and patterning is automatically performed. 

10 Figure 4 is a block diagram illustrating one specific example of the 

control unit 14 in Figure 1, in which reference numeral 14a is a micro 
computer, 14b is a motor controller, 14ca is a Z-axis driver, 14cb is an X-axis 
driver, 14cc is a Y-axis driver, 14cd is a 6 -axis driver, 14d is an image 
processing unit, 14e is an external interface, 15d is a servo motor for 

15 rotating a 0 -axis table, 18 is a converter for A-D converting the 
measurement result (distance) of the optical range finder 3 and E is an 
encoder. Parts corresponding to those in Figure 1 are given the same 
reference numerals. 

To be described in detail, the control unit 14 includes: a micro 

20 computer 14 having therein ROM for storing process programs or RAM for 
memorizing various data and CPU for processing all the data or the like; a 
motor controller 14b of the servo motors 15a to 15d; drivers 14ca to 14cd of 
the servo motors 15a to 15d; an image processing unit 14d for processing 
images read by the image recognition camera 11a; and an external interface 

25 14e to which the image processing unit 14d, the keyboard 17a, an A-D 



converter 18 and the like are connected. Data for indicating a paste 
patterning pattern or the nozzle change from the keyboard 17, data 
measured by the optical range finder 3, all the data generated by the 
processing of the micro computer 14a are stored in RAM mounted inside the 

5 micro computer 14a. 

An operation of drawing the paste and an processing operation of 
the control unit 14 in determining a shape of a paste pattern which has been 
already drawn will be now described. In addition, in flowcharts following 
Figure 5, reference numeral S in the drawing denotes a step. 

io In Figure 5, if power is supplied (S100), an initial setup of a paste 

applicator is performed (S200). As shown in Figure 6, the initial setup 
comprises determining positions of the Y-axis table 6, the table 8, the Z-axis 
table 4 or the like to preset original positions (S201), setting up data of a 
paste pattern or position data of the substrate 7 (S202), and setting up 

15 position data of paste discharge termination or shape measurement data 
(S203). Data for the setup is inputted by the keyboard 17. In addition, the 
setting up the shape measurement data which is performed at step 203 is to 
set up the number of parts to be measured, an initiation point and a 
termination point of each part to measured, measurement marks (sampling 

20 number) in each part to be measured. In addition, as described above, the 
data inputted thusly by the keyboard 17 is stored in RAM mounted inside the 
micro computer 14a. 

As shown in Figure 5, if the above described initial setup is 
completed, the substrate 7 for drawing a paste pattern is mounted and 

25 absorbed on the absorption base 13 (S300) and a process for determining 



the substrate preliminary position is performed (S400). 

Hereinafter, with reference to Figure 7, the step 400 will be described 
in detail. 

As shown in Figure 7, a plurality of position determining marks 

5 which are previously attached to the substrate 7 mounted on the absorption 
base 13 are captured by the image recognition camera 11a (S401), and the 
center position of the position determining marks within a field of vision of 
the image recognition camera 11a is obtained by image processing (S402). 
Then, the misalignment amount between the center of the field of vision and 

10 the center position of the position determining marks is calculated (S403). 
The movement amounts of the Y-axis table 6 and the 9 -axis table 8 required 
to use the misalignment amount and move the substrate 7 to a desired 
position are calculated (S404). The calculated movement amounts are 
converted into operation amounts of the servo motors 15b to 15d (S405). By 

15 driving the servo motors 15b to 15d according to the operation amounts, 
each of the tables 6 and 8 is moved such that the substrate 7 is moved to the 
desired position (S406). 

Along with this movement, the position determining marks on the 
substrate 7 are captured by the image recognition camera 11a to thereby 

20 measure the center (center position) of the position determining marks 
within the field of vision (S407). Misalignment between the center of the field 
of vision and the center of the marks is obtained and then stored in the RAM 
of the micro computer 14a as the position misalignment amount (S408). 
Then, it is checked whether or not the position misalignment amount falls 

25 within the allowable range described in Figure 2, for example, a range of a 



value less than a half (S409). If the position misalignment amount falls within 
the allowable range, the step 400 is completed. If the position misalignment 
amount does not fall within the allowable range, it is returned to the step 404 
and a series of the above-described processes are performed again. The 
5 processes are repeated until the position misalignment amount falls within 
the range of the value. 

Accordingly, the position of the substrate 7 is determined such that 
the drawing point on the substrate 7 from which the drawing is initiated is 
underneath the paste discharge port of the nozzle and is not deviated from a 
10 predetermined range. 

Again, in Figure 5, if the step 400 is completed, it proceeds to a 
process of forming a paste film of step 500. This will be described in Figure 
8, hereinafter. 

In Figure 8, the substrate 7 is moved to the drawing initiation 
15 position first (S501), and then the height of the nozzle 1 is set (S502). That is, 
the distance from the discharge port of the nozzle 1 to the surface of the 
substrate 7 is identical to the thickness of the paste film to be formed. Since 
the substrate 7 is position-determined at the desired position by the above- 
described process for determining the substrate preliminary position (S400 
20 of Figure 5), the substrate 7 can be moved toward the drawing initiation 
position with a high accuracy at step 501. At step 503, the nozzle 1 initiates 
discharge of the paste from the drawing initiation position. 

By inputting measured data of a facing interval between the paste 
discharge port of the nozzle 1 and the substrate 7 by the optical range finder 
25 3, concave-convex of the surface of the substrate 7 is actually measured 

15 



(S504). In addition, by the actually measured data, it is determined whether 
or not the described measurement point of the optical range finder 3 
crosses the paste film (S505). For instance, when the actually measured data 
of the optical range finder 3 is deviated from a set allowable value of the 
5 facing interval, it is determined that the measurement point is on the paste 
film. 

If the measurement point of the optical range finder 3 does not exist 
on the paste film, compensation data for moving the Z-axis table 4 is 
calculated on the basis of the actually measured data (S506). The height of 

10 the nozzle 1 is compensated using the Z-axis table 4 and the position of the 
nozzle 1 in the Z-axis direction is maintained to a set value (S507). If it is 
determined that the measurement point is passing the paste film, the height 
of the nozzle 1 is not compensated but the nozzle 1 maintains its height 
before the determination. In addition, if the measurement point is passing 

15 the paste film of small width, since there is almost no change in concave- 
convex of the substrate 7, there is no change in a discharged shape of the 
paste even though the height of the nozzle 1 is not compensated and a paste 
pattern having a desired thickness can be drawn. 

Next, it is determined whether or not the set pattern operation has 

20 been terminated (S508). If it has been terminated, the paste discharge is 
completed (S509). If it has not been terminated, the paste discharge is 
continued and the process for measuring concave-convex of the surface of 
the substrate (S504) is performed again. Accordingly, if the measurement 
point completely passes the paste film, the process of compensating for the 

25 height of the above-described nozzle 1 is resumed. In addition, at step 508, it 
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is determined whether or not the paste pattern which is being continuously 
drawn reaches the termination point. Here, the termination point is not 
always a termination point of the entire pattern. That is, since the entire 
pattern having the desired shape may comprise a plurality of divided 

5 patterns, it is determined at step 511 whether or not the all the patterns 
including the divided patterns reach the termination point. In addition, 
before moving to the step 511, the nozzle 1 is lifted up to the shift position 
by driving the Z-axis table 4 at step 510. If it is determined at step 511 that 
some patterns have been formed but all the patterns have not been drawn 

io yet, the substrate 7 is moved to the drawing initiation position again (S501), 
a series of the above-described processes are repeated. 

In this manner, if the paste film is formed over the entire pattern 
having the desired shape, the process of forming the paste film (S500) is 
completed. 

15 Again in Figure 5, if the process at step 500 is completed, the step 

550 is performed and it is determined whether or not to measure the cross 
section shape of the paste film which has been already drawn. If the 
measurement is performed, a process for measuring the cross section 
shape (S600) is performed. If the measurement is not performed, a process 

20 of carrying out a substrate (S800) is performed. 

Hereinafter, with reference to Figure 9, the process for measuring the 
cross section shape of the paste film (S600) will be described. 

First, the substrate 7 on which the paste pattern is drawn is moved to 
the measurement initiation position (S601) and the height of the optical 

25 range finder 3 is set (S602). The height of the substrate surface (paste 



pattern surface) from the initiation position is measured by the optical range 
finder 3 (S603), and the measurement result is stored in the RAM of the 
micro computer 14a. Thereafter, the substrate 7 is pitch-moved to the next 
measurement point (S605). Such a distance of pitch movement is based on 

5 set data in which a shape measurement interval is equally divided into 'n' 
parts. As a value of n increases, the measurement marks (sampling number) 
increase. Next, it is determined whether the height measurement in the 
shape measurement interval has been completed or not (S606). If it has not 
been completed, moving back to the step 603, the height of the substrate 

io surface with respect to a new measurement point is measured. Accordingly, 
if the steps 603 to 606 are performed n+1 times, the measurement in the 
shape measurement interval is completed. In addition, since the measured 
data by the optical range finder 3 is not a consecutive value but a discrete 
value at each pitch, if the value of n increases, the measurement marks 

15 increase. The determination result of the cross section shape which has 
been already drawn in the measurement interval becomes accurate. If the 
measurement in the shape measurement interval has been completed, the 
optical range finder 3 is lifted up (S607). At step 608, it is determined 
whether or not the measurement with respect to all preset measurement 

20 parts has been completed. If it has not been completed, moving back to the 
step 601 where the substrate 7 is moved to the measurement initiation 
position, a series of processes to the step 607 are repeated. Then, if the 
measurement in all the parts to be measured is completed, the process for 
measuring the cross section shape (S600) is completed. A process for 

25 determining the cross section shape (S700) is performed. 



Hereinafter, with reference to Figure 10, the process for determining 
the cross section shape (S700) will be described. 

First, the tilt compensation for the measurement result is performed 
at step 701. That is, the mounting unit 9 of Figure 1 is installed such that the 

5 absorption base 13 is horizontal. In the measurement result of the optical 
range finder 3 which is obtained by measuring the height of the substrate 
surface, as indicated R>1 in (a) of Figure 11, the height position of the 
substrate surface maintains a zero level in a region where a paste film does 
not exist. However, in fact, the measurement result may increase or 

io decrease toward the right as shown in Figure 11 (b) or (c) by the tilt of the 
mounting unit 9 or the like. Accordingly, at step 701, a correction process is 
performed in a such a manner that the tilt of the substrate surface which is 
required for compensation for the measurement result is obtained by a 
difference between measured data (Ds) at the measurement initiation 

15 position and further measured data (De) at the measurement termination 
position to thereby exclude an error in the measured data which is caused 
by the tilt. In addition, in Figure 11, for the purpose of simplicity, the 
measured data is shown as a continuos value, but, as described, the 
measured data is a discrete value. 

20 Next, from the measured data in which the tilt is corrected, zero 

cross positions (P1 and P2) are obtained. An interval between the zero cross 
positions (P1 and P2) is obtained, and the interval is set to be the drawing 
width of the paste pattern (S702). Thereafter, the measured data (each 
discrete value) in which the tilt is compensated are sequentially compared 

25 with each other between the measured data (Ds) at the measurement 



initiation position and the measured data (De) at the measurement 
termination position to thereby obtain the maximum value. The value is set 
to be the drawing height (Dh) of the paste pattern (S703). 

Next, the step 704 is performed. The drawing width (P2-P1) and the 

5 drawing height (Dh) of the paste pattern which is obtained according to the 
steps 702 and 703 are compared with preset reference data. Here, it is 
determined whether or not they are within the reference value. If the drawing 
width (P2-P1) and the drawing height (Dh) are deviated from the reference 
value, the step 705 is performed. An abnormality process is performed such 

10 as displaying the abnormality on a monitor 16 of Figure 1. If the drawing 
height (P2-P1) and the drawing height (Dh) correspond to the reference 
value and the abnormality process has been completed, it is determined at 
step 706 whether or not a process for determining the cross section shape 
of all the parts to be measured has been completed. If it has not been 

15 completed, the above-described processes from the step 701 are repeated. If 
it has been completed, the shape determination result of all the parts to be 
measured is displayed (S707), and the process for determining the cross 
section shape is completed. 

Again in Figure 5, if the step 700 is completed, a process for carrying 

20 the substrate out is performed at step 800, and the substrate 7 is cleared 
away from the absorption base 13. Thereafter, it is determined whether or 
not to stop all the processes (S900). When paste is drawn on another 
substrate by the same pattern, a series of processes from step 300 to 900 
with respect to the substrate are repeated. 

25 Accordingly, in the embodiment, by using the optical range finder 3 



for measuring data required for the height compensation of the nozzle 1 in 
the process for forming a paste film at step 500, after forming the paste film, 
the cross section shape of the paste film on which a pattern has been 
formed can be determined (S600 and S700), so that efficient quality control 

5 can be performed. 

For example, when fabricating a liquid crystal display device, if a 
sealant which has been already drawn is a semi-cylindrical paste pattern 
(PP) having desired width and height as shown in Figure 12(a), excellent 
sealing operation can be performed when bonding glass substrates. 

io However, as shown in Figure 12 (b) and (c), the drawing width or the drawing 
height of the paste pattern (PP) does not meet a desired value, excellent 
sealing operation cannot be performed. That is, as shown in Figure 12(b), 
the drawing width is undesirably reduced, a pattern is disconnected such 
that a seal defect is likely to be generated. If the paste pattern (PP) is 

15 resistance paste, high resistance or disconnection may be caused. In 
addition, as shown in Figure 12(c), if a depression in the center portion is 
made and therefore the drawing height is not satisfied, the depression 
occurring when bonding two glass substrates is put between both glass 
substrates and becomes a void and therefore sealing effect is deteriorated. 

20 In addition, though not illustrated in the drawing, if the width or height of the 
paste pattern is greater than a desired value, low resistance or a short circuit 
is caused in resistance paste. In addition, in case of a sealant of the liquid 
crystal display device, a display defect is easily caused, for example, a 
surplus sealant is leaked toward the side when two glass substrates are 

25 bonded to each other, and the sealant covers TFTs installed on the glass 

21 



substrate. 

Accordingly, if the cross section shape is displayed on the monitor 
16 when the drawing width or the drawing height of the pattern which has 
been already drawn is deviated from the allowable value, a finishing state of 

5 a product being fabricated can be assumed, quality control can be efficiently 
performed because quality products can be separated from inferior ones, 
and productivity can be increased. In addition, a substrate on which the 
paste pattern has been already drawn is not separated from a device or a 
part of the device is not exchanged, but a process for determining the cross 

10 section shape of the pattern which has been already drawn can be 
performed on the substrate in such a state. Therefore, a complicated 
preparation procedure for determination is not required and a production 
line does not become complex. 

In addition, when the drawing height of the paste pattern has been 

15 set to zero, it means the pattern is disconnected. However, the disconnected 
pattern may be caused since the paste in the paste syringe 2 may be 
consumed up. If the abnormal drawing height is displayed and checked on 
the monitor 16, the remaining amount of the paste in the paste syringe can 
be checked. 

20 Finally, with reference to Figure 13, an operation process of the 

micro computer (14a) (refer to Figure 4) which is performed to display the 
cross section shape of the pattern which has been already drawn will be 
described. 

In Figure 13, MPx displayed as a black spot is a measurement point 
25 at each pitch obtained by dividing a shape measurement interval into 'n' 



parts- In addition, Hx is measured data of the drawing height of the pattern 
which has been already drawn, the measured data obtained with respect to 
each measurement point (MPx), is stored in the RAM of the micro computer 
14a. Each measured data (Hx) is stored in the RAM of the micro computer 

5 14a. Therefore, by displaying each measurement data (Hx) sequentially (by 
time series) on the monitor 16, the outline of the cross section shape of the 
pattern which has been already drawn can be displayed. 

In addition to the cross section shape, when the cross section area 
is displayed, the following process is performed. That is, if an interval of 

10 each pitch obtained by dividing the shape measurement interval into 'n' 
parts is set to Wx, approximation in which it is considered that the drawing 
height of the pattern which has been already drawn within a range of each 
pitch interval (Wx) is uniform can be performed. With respect to all shape 
measurement intervals, each measured data (Hx) stored in the RAM of the 

15 micro computer 14a is multiplied by each pitch interval (Wx), the multiplied 
values are added together, and a value of I (Wx x Hx) is obtained. Then, 
the cross section area approximate to an actual area of the cross section 
shape of the pattern which has been already drawn as displayed in a wave- 
line in Figure 13 can be obtained. By setting the value 'n' to be large, a 

20 degree of approximation can be raised. 

Accordingly, if the cross section area of the pattern which has been 
already drawn can be recognized, especially when resistance paste is drawn, 
it is effective to check whether or not it has been set to a desired resistance 
value. That is, in case of the resistance paste, even though the width or 

25 height of the pattern is deviated from the desired value, the desired 



resistance value can be obtained as long as the cross section area is within 
an allowable value. Therefore, in the above-described process for 
determining the cross section shape (S700), whether or not the cross 
section area falls within a reference value may be determined instead of 

5 determining whether or not the drawing width or the drawing height falls 
within the reference value. 

In addition, in order to reduce the time required in the process for 
performing an initial setup in the applicator (S200), read-out memory 
mounted with an external memory unit such as an IC card, a floppy disc or a 

10 hard disc is connected to the external interface 14e (refer to Figure 4). In 
addition, data setup necessary for processing an initial setup of the 
applicator is previously executed. When processing the initial setup in the 
applicator, various data from the external memory unit through the read-out 
memory connected to the external interface 14e may be transferred to the 

15 RAM of the micro computer 14a. In addition, measured data is stored in the 
external memory unit such as the IC card, the floppy disc or the hard disc, 
capacity of the RAM memory of the micro computer 14a is upgraded or data 
with respect to the determination result is stored in the external memory unit 
and may be used later. 

20 As so far described, the paste applicator in accordance with the 

present invention can efficiently perform quality control by easily 
determining whether or not the pattern which has been already drawn has a 
desired cross section shape or cross section area by calculating the 
drawing height or the drawing width of the paste pattern which has been 

25 already drawn on the substrate by using data of a measurement unit for 
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measuring a facing interval between the paste discharge port of the nozzle 
and the substrate surface, and can improve productivity because a 
complicated preparation procedure for determination is not required. 
[Description of Drawings] 

Figure 1 is a schematic perspective view illustrating one embodiment 
of a paste application in accordance with the present invention; 

Figure 2 is a perspective view illustrating the disposition relation 
between a nozzle and an optical range finder in accordance with the same 
embodiment; 

Figure 3 is a perspective view illustrating as the vertical plane, the 
relation between installation position of the nozzle and a measuring range of 
the optical range finder in accordance with the same embodiment; 

Figure 4 is a block diagram illustrating a specific example of one 
control unit of the same embodiment; 

Figure 5 is a flowchart illustrating an entire operation of the same 
embodiment; 

Figure 6 is a flowchart illustrating an initial setup process of the 
paste applicator in Figure 5; 

Figure 7 is a flowchart illustrating a process for determining 
substrate preliminary position in Figure 5; 

Figure 8 is a flowchart illustrating a process for forming a paste film 
in Figure 5; 

Figure 9 is a flowchart illustrating a process for measuring the cross 
section shape of the paste film in Figure 5; 

Figure 10 is a flowchart illustrating a process for determining the 

25 



cross section shape of the paste film in Figure 5; 

Figure 11 is a view for explaining a data process for calculating the 
drawing height and the drawing width of a pattern which has been already 
drawn in the same embodiment; 
5 Figure 12 is a view illustrating a specific example of when the pattern 

which has been already drawn has a desired cross section shape or does 
not have the desired cross section shape; and 

Figure 13 is a view for explaining a data process for determining the 
cross section shape or the cross section area of the pattern which has been 
10 already drawn in the same embodiment. 
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